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t„. in„,„ tion r . ltttt t0 cUnoa 
«»br«„. bl . T0 „ n ,„ le , NA .„„ , NA „ 

.»«■ .*„, ..... I{ ,,„„, m „. Btrtl . yl . 

■ » »« w„i b . ,„ , 

dotoction of th« LAV virus or rslita^ u< 

or rel.tod vtrum or OMA pro- 

mU£9C in any mo(ii ™- Pirtieul.ny biological 
eontalnino of any them, oiogic.l. », mp i, 9 

tvmph.d.nop.thy-...oei.t.d virus uav, i, , humao 

firot — •< — - *v <. of . :z: 

P.tlont wit, lvmph.denop.thy , yndfomt( , roou , ntly . 

urns, ecu. Sub .„ ly ot(|#r ( Ay * 
av* b.c» recover, from patients with AIDS or pro-A(ns 
<C 2-„. All .v.il.bl. d.t. T. con.l.fnt with tr,. 
viru. bt-inc ti'.o cousativo ,g C nt of AIDS (cf. n, 

Th * Vir " A « Prep.g.t. tf on sctiv.ted T lymphocyte 
and he, . troplim ,„ th# T . e>u ^ ^ ^ ^ 

»""h it induc „ , cytop , thic 9ff9et Howoy)|r 

b..n .d.ptcd for growth in .on* Epstoin-O.rr viru. tr.ns- 
or, ad a-cii ime. Icf . 7) , well in ^ ..^^^ 
T-lymphobi.i.tic coll line, CEM. 

LAV-iiic. viruses h.vo more recently boen indepen- 
dently i,oi«t«d from p.Uent. wlth a 1 0$ .„d pr.-AIos 
The,, virus*, celled HTlv-m ( „ umtft T . C . A1 t . Mk#(BU/ 
Lymphom. viru, type „, (cf . ^ ^ 

...oex.fd retrovirus. seem to h.ve m.ny ch.r.ct.ri.tic. 
««*l.r to thos. of uav and it 1, thus prob.bl. th.t they 
represent independent i.ol.te. of the LAV prototype. 

Ootoctlon methods so f.r av.li.bl. .r. b..ed on 
tho recognition of cor. prot.in.. such . method ls 
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dirclosed in Eurooasn application titlod 'Antigun^, 
moyens ot rnithod* pour le diagnostic de lymphadinopatme 
et du syndrom© d * immunodepr os s ion acquioe* filed on Sep- 
tember 14, 1004 under tho priority of British application 
Serial Nr. 83 24000 filed on Septombor 15, 1983. As a 
matter of fact a hiQh prevalence of anti-p25 antibodies 
hat been found in the sora of AIDS and pro-AlDS patients 
and to a lower but significant extent in the high-risk 
groups \ for AIDS (cf. 8-10). However the same sora were 
found not to rocooniz* tho virus as a whole, in a non-du- 
integratod state. 

The present invention aims at providing now moans 
which should not only *lso be usoful for the detection of 
LAV or related viruses (hereafter more generally referred 
to as - LAV virusos"), but also have more versatility, par- 
ticularly in detecting specific parts of the genomic Ona 
of s-id viruoos whoso expression products are not alwayi 
detectoble by immunological methods. 

The DUAs according to the invention consist of 
DNAs which contain DIM fragments, hybridizabie with the 
genomic RNA of LAV. Particularly said DNAs consist of said 
cDNAs or CDMA fragments or of recombinant DMAs containing 
said cDNAs or cONA fragments. 

Preferred clonedcDNA fragmento respoctively 
contain tho following reatrictlon sitea in the respective 
orders which follow (from the 3* end to the 9' end) : 

1) Hintflll, Sac!, Bglll ( LAV7S ) 

2) Hindtll, Sad, Bglll, BglXX, Kpnl (LAV02) 

3) Hindltl, Sad. Oglll. Bglll, Kpnl. Xhol, BamHI, 
HindJII, Oglll ( LAV 13). 

The LAV73, LAV82 and LAV 1 3 designations correspond 
to tho designations of the recombinant plasmids dosignatod 
as pLAV 75, pLAV 02 and pLAV 13 respectively, in which 
they were firct cloned. In other worda LAV 75, LAV 82 and 
LAV 13 respectively present as inserts in seid recombinant 
plasmids. For convenience the designations LAV 73, LAV 62 



"a * 



^ *e and LAV 13 will be furthor -od throughout this specific- 

ation to designato the cDNA fragments, whether the latter 
are in isolated form or in a plasmid forms, whoroOy the 
other ON A pnrts of Mid last mentioned rocomoinan t 3 are 
identical to or different of the corresponding ports of 
pUAV 75, pLAV 82 and pLAV 13 respectively. 

Preferred cDNAs also (like lav 73. LAV 02 and lav 
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13) contain n region corresponding to tho R and U 3 TeT- 
gions of the LTR (Long Tormlnal Repeat) as well as the 3 
end of the coding region of the retroviral ON A . Particu- I 
larly if it is assumed that the retroviral atructure of 
LAV is in general agreement with the retroviral genomic 
structures to date. 

LAV 13 which has a size of about 2.5 Kbp has been 
found of particular advantage. It is highly specific of 
LAV or LAV related viruses and does also recognizes more 
of tho LAV rotroviral genomes than do LAV73 or LAV 8 2 . 
Particularly LAV 13 cnabloci tho identification of tho r?u 5 
junction of the retroviral genomes within the LTR and, 
subsequently, the siz^s of the LAV genomes, which average 
from r.bout 9.1 to about 9.2 kb. 

LAV 13 is free of restriction sites for tho 
following enzymes Eco RX , Nru X. Pvu I. Sal I, Sma I, Sph 
I f Stu X and Xba X. 

LAV 13 further appears to contain at least port of 
the ONA aequencea correaponding to those which, in 
retroviral genomos, code for the envelope protein. 

Th« invention furthor relates to any of the fragm- 
ent* contained in the cONA which seems to correspond to 
pert of the whole of the LAV retroviral genome, which is 
characterized by a series of restriction sites in the 
order hereafter (from the 5' end to the 3' end). 

The coordinates of the successive sites of the 
whole LAV genome (restriction map) are indicated hereafter 
too, with reapect to the Hind IXX site (selected as of 
coordinate 1) which is located in the ft region. The 
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The abovesaid ONA 


according 



~1 



*4 



30 



to the invention 

optionally contain, an additional Hind III approximately 
at the 5 5S0 coordinate 

The invontion further relates to other preferred 
ONA fragment, corresponding substantially to those "hie* 
in relation to the abovesaid restriction map extend res- 
pectively : — 
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the gene coding for the proteins of the 
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doscribod ( cf . t). Tho mmn stops w^ro 

polycthyleno-glycol troatment of culture suporrntant , 
palleting through 20 I oucroso cushion, banding on 20-60 I 
sucrosn gradient and pelleting of tho viru 9 - con t a inmg 
fractions . 

1 . 2 pArj.t- JBV.ranH rrOM A svnthnr ? % 

Tho virus associated datergont activated ondoo&- 
nou9 reaction ie a technique bringing into play the 
reverse tronocriptooo of the virui, after purification 
thcroof and lysia of ita onvolope. 

For each reaction, purified virua corrooponding to 
250-300 ml of FR8 supernatant waa uaed. Pinal reaction 
volume waa 1 rnl . Incubation was at 37*C for 45 mn , Protein 
concentration was about 250 mierog/ml. Ouffer wr*a : NaCl 
25 ir.M ; Tris IIC1 pH 7 . 0 50 mM , dithiothroi tol 10 mM, MgClj 
6 mM, each of d ATP , dGTP., dTTP at 0.1 mM, Triton X-100 
0.02 t ; o.tigo dT primer 50 microo/i*il. The eONA we 3 
labelled 15 nn with alpha 32 P-dCTP 400 Ci/mmol* to 0.5 
microM plus cold dCTP to 4 microM. Afterwards, cold dCT? 
was added to 25 microM to onsuro optimal elongation of tho 
fir3t strand. 

Tho reaction waa cteppod 30 mn after the dCT!> 
chaao by adding E0TA to 20 mM, SOS to 0.5 Z. digeating one 
hour with proteinase K at 100 microg/ml and phenol- chloro- 
form extraction. 

eONA was then purifioti on 6-50 Sephadex (Pharma- 
cia) and ethanol precipita tod . 

1 . 3 2nd atrnnd avnthnala ;.nd cloning : 

Purified cONA-rna hybrids were treated with oma 
polymerase I and HNase H, according to GUBLER and MOFFman 
(cf. 17). Ooubie- • tranded eONA was dC-tailed with terminal 
transferase and annoaled to dG-tailed Pst-digested pBR 32? 
(cf. 34) a derivative of pB* 322. 

A eONA library was obtained by transfection of £ 
£OJLl C 600 rocOC strain. 
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2 . Dgtactrion of LAV-rnncific c.^n^ 

500 rocombinnnt donoi wore grown on nitrocellu- 

loso filtroa and * itlJ colony hybridization (cf . 33) wa ; 

performed with anothor batch of cONA made in endogenous 

virus- a s soeiated reaction as described (cf. 1.2) and 
5 32 

labelled with P . About 10 Z of the clono9 could bo 

dotocted . 

A major family was obtained by omall-scaJ.o 
amplifies tion of those clones and cross-hybr idiza tlon of 
their inserts. Among those clones a major family of hybri- 

1 0 

dizing recombinants was identified. Three of these cONA 
clones, ncmed pLAV 13, 75 and 02. carrying iniortt of 2.5. 
0.6 and 0.8 kb respectively were further characterized 
(fig. 1). 

All three inserts have a common restriction 

15 

pattorn at ono end. indicating a common priming cite. The 
50 bp long common Hind Ill-Pat I fragment wa& soqusncod 
(fig. 1) and shown to contain a polyA stretch prsoodi.no 
the cloning dC tail. The clones are thus copiea of the 3 
end of a polyA- RMA . 

20 

The LAV 1 3 specificity was shown by different 

assays . 

The specificity of pLAV 13 was determined in a 
series of filter hybridization experiments using nick- 
translated pLAV 13 as a probe. Firstly the probe hybri- 
dized to purified LAV genomic RMA by dot and Northern 
blotting (data not shown). pLAV 13 also hybridizes to the 
genomic RHA of virus concentrated from culturo supernatant 
directly immobilized on filters (dot blot technique), lav 
RNA from different sources : normal T-cells, FRO and othar 

30 

B-cell LAV producing lines, CEH cells and, although loss 
strongly, LAV from the bone marrow culture from a haomo- 
philiac with AZOS (cf. 3) were detected in a similar 
manner. Uninfected culturea proved negative. This rapid 
dot blot technique can be adapted with minor modifications 

1 5 



8 

to tho dotection of LAV in aorum cv oihar body fluids. 

Secondly the probe detoctsd DMA in tha Southor-i 
blots of LAV-infoctod T- lymphocy tea and in the lav- 
proetucino CEM coll line. No hybridisation watt detected m 
tho ON A or uninfoctad lymphocy t* * nor in tho Ona from 
normnl liver (data not shown) under tho saiv,Q hy Ur idix a t i on 
conditions . 

A third characteristic resulted from tho possibi- 
lity Of using LAV 13 to identify tho whole retroviral 
gsnomo of tha LAV viruses as disclosed hereafter. Parti- 
cularly characteristic 1.*3 kb Hind lit fragment which co- 
migrates with an intornal viral fragment in Mind in 
cleaved pLAV 13 wm detected. Bands at 2,3 and 6.7 kb ware 
also detected. As the probo was only 2.5 kb long and as no 
junction fragments could be detected, it ia probable that 
those extra-bends ropresent intornal fragments arising 
from q Hind III polymorphic of the LAV genome. 

Together these deta shov/ tint pLAV 13 ONA is o><o- 
gonous to the human genome and dotocts both RNA and into- 
grated ONA forms deiivod from LAV infected cells. Thus 
pLAV 13 is LAV specific. 8einn oligo-dt primed. pLAV 13 
must contain the f< and U3 regions of the LTR as wall a> 
tho 3* end of the coding region, assuming a conventional 
retroviral gonome atructuro. 
CJ.on.fnn nf LAV onnom ic ON*. 

Having found a llindlll site within the R regies of 
the LTR , it was decided to clone the LAV genome by making 
e partial Hind in digeot of proviral ONA frcm lav 
infectod cells. It was found that : (a) partial digestion 
increased the chance of isolating complete clones and (o> 
Hind MI fragments were easily cloned in lambda replace- 
ment vectors. The una isolated from T-colla of a healthy 
donor after jLLLEa infection with LAV was partially 

digestod with Hind III and fractionated. A 3 * 1.9 kb Ona 
containing fraction was precipitated and ligated into tn© 
Hind III arms of lambda-L4T.l (cf. 18). 
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The Cloning of LAV gono^ic ON A was carried out 
moro particularly qd follows ; 

cONAs wni propargo from LAV inf*ctcd T cells o 3 
described above, thon partially digeotcd with H< nd III one 
f ract ionatod on a 3-40 X sucrose grodiont in 10 n;M Tria.Cl 
pH 8. 10 mM EDTA, 1 r: NaCl (SU41 rotor. 1G hours at 4 0 000 
rpm). A ain^l© fraction (D - 0.5 !;b) was precipitated with 
20 micrcg/ml Ooxtran T40 at carrier nnd taken up in te- 
buffor (10 mM Tris.Cl pH 8. 1 nM E0TA). Lambd«-L47 . 1 Hinc: 
III Armi wore pvoparod by friat ligating the coa titwi 
followed by Hind III diger.tion and fractionation through a 
5-40 X aucroae gradient. Fractions containing only the 
lambda-Hind III arms wore pooled, precipitated and taken 
up in TE-buffor. Ligation of arms to ONA was made at 
approximately 200 microg DMA/ml using a 3:1 molar excess 
of armi and 300 unj.tc of T4 dna ligune (9ioli.be). tij y/£rg 
packaging lyctatot won carlo according to (38), After i±\ 
KitEtt peefcneing the phage Jysnto wao plated out on MM532 
on a CG0C rocCC ctr?;in. App-oxima toly two million plaques 
wero scresnod by situ hybridization (cf. 39) using ni- 
trocellulose filtors. Kybridiza tion woa performed at 60*C 

in 1 x Oonhardt solution, u.5 I SOS. 2 x SSC, 2 nM EDTA. 
3 2 

Probe : P nick- translated LAV insert of pLAV 13 ot 
S 

>10 cpm/microg : Filters wero washed 2 x 30 minutes in 
0-1 SSC. 0.1 I SOS at 60*C, and opposed to Kodak XAR-5 
film for 29*40 hours. Soven positive clones were identi- 
fied and plaque purifiod on n C COO roc 9C strain. Liquid 
cultures were grown and tho recombinant phages banded in 
CsCl. Plago ONA was extracted and digested under the 
appropriate conditions. 

Seven independent clones were so derived from 
approxima tlvely two million phage plaquea after screening 
in "itu with a nick- trans la tod pLAV 13 inaert as a probe. 
Restriction maps of lambda-J19 as well as of a Hind III 
polymorph lambda- J81 are shown in fig, 2. Other recom- 
binants lcimbda-J27, lambda-J31 and lambda-J97 had the soma 
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Hind HI map as lambda- J 1 9 . The map of lombda-J9i is 
identical but for an additional Hind III aito at 
coordinate of approximately 3 550. 

Tho restriction maps of fig. 2 woro orientwd by 
hybridizing blots with rocpoct to pLAV 13 ONA. 

Tho restriction map of tho LAV 13 cONA clono n 

5 

also shown in fig. 2. Tho restriction altos of lambda- Ji 9 
aro D-Oam MI, Qg-9gl II. H-Hind III, K-Kpn I, P-Pst I , 

R-£co HI, S-Sac I, Sa-Sal-r and X-Xho I , Undernocth th* 
scalo is q schema for the general structure of tho retro- 
viruses showing the LTR elements U3. R and U3. Only tho 
R/US boundary has been defined and other boundaries in 
only drawn f igurat ivoly . 

There may bo other Bam HI sites in the 5' 0.52 kb 
Hind III fragment of l*ambda-J19. They gonerato frccmentt 
that are too small to be detected. 

15 

Fig. 2 also shows thoso Hind III fragments of 
lambda-J19 nnd latnbUa-JOl which are detected by ptAV ;o 
(marked (*)), thoce which aro not detected {-)• 

Hero particularly lambda-J19 shows four Hinu III 
banda of G.7, 1.45, 0.6 and 0.52 kb tho fir.it two of which 

20 

correspond to bands in the genomic blot of Hind III res- 
tricted DNA. The smallest bends of 0.6 end 0,52 kb wore 
not seon in the gonomic blot but the fact that they appear 
in all the independently derived clones analysed indicates 
^ that they represent internal and not junction fragments, 
assuming e random integration of LAV provirel 0NA. Indeed, 
the 0,5 t<b band hybridizes with ptAV 13 0NA (fig. 2) 
through the small Hind III-Pst I fragment of pLAV 13. Thm 
the 0,5 kb Hind III fragment of lambda-J19 contalna the 
R-U5 junction within the LTR. 

30 

It appears that lambda-JSI is a restriction site 
polymorph of lambda-J19. Lambda-JOl shows five Hind tit 
bands of 4.3, 2.3, 1.45, 0.6 and 0.52 kb. The 2.3 kb band 
is readily detected in the genomic blot by s pLAV 1 i 
probo, but not the 4.3 kb fragment. That lambda-J81 is j 
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Hind III polymorph and not a rocomb inan'; virus is snown ty 
tho fnct that nick- translated lar*bda-J}3 DNA hybrid Lz->$ to 
all fivo Hind III bar.du of lambda-JOl under stringent hy- 
bridisation and washing conditiona. Alto othor restric- 
tions aites in lambda- Jfll are identical to thoso of lam- 
bda-J19. 

IL&2 yJkJ *DSL*!\ Ar?_tj?_JLVtOIL tiu*i nn ro fr r.wjru ^ 

HTLV-I and liTLV-II constitute a pair of C-typc 
transforming retroviruses with a tropism for tho T-coll 
subset. OKT4 (ef. 20). An isolate of HTIV-I has been 
totally oaqur.ncod (cf. 21) «nd partial sequencing of an 
HTLV-H has been roportod (cf. 22-24 ). Ooth gonornes (one 
LTR) wore approxlmi toly 0,3 Kb in length, have ft px region 
and chow extensive aoquenee homology. They hybridize 
betwnon thrncuiv^s under reasonably stringent conditiona 
(40 I formamidn, 5 XSSC) and even at GO I formamido the px 
recinna hybridize (cf. 26), Thua a conserved p>: region ia 
a hnllnnrk of this claps of virus. 

V!o havo compared clonari LAV ON A and cloned mtlv-ii 
DNA (pMO (cf. 27)) by blot-hybridization and found no 
cross-hybrictir?tion under low stringency conditions of 
hybridization and washing, r-or example, Hind III digested 
lambda-J19, lambda-J27 and lamtoda-J81 were eloctropho- 
rosed, blotted and hybridized ovornight with 3 *P 
nick-translated pMO (HTLV-II) 0MA (having a specific 
activity greetor than 0.5 X I0 d cpm/^icrog) in 20 z 

formamide, 3 XSSC, IX Donhardta solution. 10 X e«*tra n 

sulphate, at 37 # C. jrh o" washings were repooted at 30*C and 



filter* wero washed at 37*C (t .SO) t .SO us in 

m m , / » I 

• 53.1 I CC contont derived from the HTLV-I sequence"" 
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in 1 h SSX. 0.1 X SOS. Even when hybridized in 20 
2 formamide. 0 x ssc (t .501 and waehed at 37*C in 2 X SSC 

ra 

(t m .50) no hybridization was detectod after two days 
exposure at -70*C using an intensifying screen. 

Thus there is n«j molecular evidence of o relation- 
ship between LAV and the HTLV viruses. In addition, the 
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LAV gonome is approximately 0 Kb long vn contraU to a.j 
Kb for tho H7LV virueos. Despite th 0ir comparable gon 0 , m 
sizos LAV and Viana (cf. 29) cloned vir.l eonome. do not 
cross-hybricUl*). nor dooo LAV with a number of human 
9nd ° 39nous viral Sonomti (cf.30) under non. stringent 
9 conditions ( hybridization-20 z formamido. d^TSc . 37'c ; 
washing - ^JSSC, 0.1 2 SOS. 37*c. A*/ 

The invention also relates mora specif ically to 
clonod Probe, which can bo made starting from any ON* 
fragment according to the Invention, thus to recombinant 
J0 ONAs containing such fragmonts. particularly any placmicli 
amplifiable in procaryotic or eucaryotic cells end carry- 
ing said fragm&nts. As mentioned earlier a preferred Oma 
fragmont is LAV 13. 

Using tho cloned provirus oma as a molecular hy- 
15 bridization probe - either by marking with radionucl- 
ides or with fluorescent reagents - lav virion rha may 
detcctc.1 diroctly in tho blood. body fluicia and blood 
product* (e.g. of the antihomophyiic factors such n» 
Factor Vtn concentrates) and vaccines, i.e. hepatitis B 
Jfl vaccinelt hes alrody been shown that whole virus can be 
detectod in culture supernatant* of LAV producing cells, a 
suitable* method for achieving that detection comprises 
immobilizing virus onto said a support e.g. nitrocoliulose 
filters. etc.. disrupting the virion and hybridising with 
23 Labelled < radiolabeled or "cold- fluorescent- or 
onzymo-labellodl probes. Such an approach has already h«en 
developed for Hepatitis 0 virus in peripheral blood 
(according to SCOTTO J. et al. Hopatology (1983). 2. 
379-384 ) . 

30 Probes according to the invention can also be usod 

for rapid screening of genomic ONA derived from the tissue 
of pationts with LAV related symptoms, to see if tho pro- 
virel ONA or UNA is present in host tissue and other 
tissues . 

35 A m «">°d which csn be used for such screening 
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comprise tho follov/ing step* : oxtrcction of QUA from tn- 
sua . 

restriction onzym? cleavrgo of said DMA. olectrophor a s i s 
of the fragments and Southurn Plotting of genomic DMA from 
tissues, aubsoquont hybridisation with labelled cloned LAV 
provival DMA. Hybridization in citu can also bo used. 

Lymphatic fluids and tisauoc and other non-lympha- 
tic tissues of humans, priiantos and other mammalian spe- 
cies can also Le scrcenod to ceo if other evolu tionna r y 
related retrovirus exist. The methods referred to hor*- 
above can be used, although hybridization end washings 
would be clono under non stringent conditions. 

The ONA according to the invention can be usod 
also for achioving the expression of LAV viral antigens 
for diagnostic purposes ao well as far the production of a 
vaccine against LAV. Of particular advtntage in that res- 
pect are the DMA fragmon:«; coding coro (gag region) r.nd 
for envelope proteins, particularly the ONA frecmont 
extending from Kpn I (C 100) to G?lIIf9 130). 

The motsods which r.:.n bo usoit *r* multifold : 

a) ONA can be t-r&ne-f ccted into mammalian col?.* 
with appropriate selection marf?ors by a variety of tec- 
hniques, calcium phospha'ci precipitation, polyethylene 
glycol* protoplast- fusion , etc.. 

b) ONA fragments corresponding to gmes can be 
cloned into expression vectors for £. coll , yeast- or 
mammalian cells and the rosoltant proteins purified. 

cl The provival ONA can be " shot- gunned" (frag- 
mented) into procaryotic oxprosston vectors to generate 
fusion polypeptides. Recombinant producing antigenically 
competent fusion protein? can bo identified by sioplv 
screening the recombinants with antibodies againat lav 
antigens . 

d) The invontion also relates to oligopeptides 
deduced from the ONA soquenco of LAV antigen-genes to 
produce immurogena and antigens ind which can be 
•ynthethiaed chemically. 
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AH of the above (a-d) can bo used in diagnostic* 
as sourcos of immunogons or antigens freo of viral par- 
ticles, produced using non- permi s a lv* systems, and thus cf 
littl» or no biohazard risk. 

Tho invention further roiates to the hosts (proca- 
ryotic or oucaryotic cella) which , r9 trans formed by the 
above mentioned recombinants and which are capable or 
expressing snieJ ONA fragments. 

Finally it also relatei to vaccine compositions 
whoso active principle ia to be constituted by any of the 
expressed antigens. i.e. whole antigens, fusion polynop- 
tides or oligopeptides. 

The invention finally refers to the puriflad 
genomic mftNA. which can either be extracted as such from 
the LAV viruses or re.ynthej.ozed back from tho cONA. 
particularly to a purified r.tflNA having , ,i„ . ppro . 
ximnting 9.1 to 9.2 kb . hybridizoblo to any of the om a 
fragraonts dofined herotbove or to parta of said purified 
mR«A. Tf.o invention alio relates to parte of said Rtu. 
nuclootidAe structures of this purified RNA or of the 
porta theroof can indeed be deduced from the nucleotide 
sequencos of the related cONAs. 

It will finally be mentioned that lambda- J 19 nnd 
lambda-jei have boon dopooited at the Collection Natio- 
n.le des Cultures do Micro-organismes (C.N. CM.) of the 
„ INSTITUT PASTEUP, of P.at.ur (Franco) undor Mr. 1-338 and 
1-339 respectively, on Septomber 11, 1004. 

Tho invention finally refers to the genomic dim, 
the ONA a.quonee of which can be determined and ueed to 
prediet the amlnoacid sequences of the viral protein 
Centigena) and to tho rna probe, which can be derived from 
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There followa the bibliography to which references 
have been made throughout this specification by brecketted 
numbers . 
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